Geldanamycin stimulates internalization of ErbB2 in a proteasome-dependent way.
The potent oncoprotein and receptor tyrosine kinase ErbB2 is remarkable because it resists efficient downregulation. However, ErbB2 can be downregulated by the HSP-90 inhibitor geldanamycin, but the underlying cellular mechanisms are uncertain. Apparently, delivery of ErbB2 to lysosomes, cleavage of the ErbB2 kinase domain and proteasomal activity are all processes that are involved. Using a non-invasive confocal microscopical assay allowing quantitative analysis of ErbB2 internalization in cell populations, we show that whereas ErbB2 is resistant to internalization in untreated SK-BR-3 cells, geldanamycin stimulates internalization and subsequent degradation in lysosomes. This process depends on proteasomal activity, which is a regulatory upstream event in ErbB2 internalization rather than the actual mechanism of degradation. ErbB2 can be internalized as a full-length protein, thus cleavage of the ErbB2 kinase domain is not a requirement for geldanamycin-stimulated internalization. Moreover, as shown by FRAP (fluorescence recovery after photobleaching) and electron microscopy, geldanamycin induces an increase in the amount of mobile ErbB2 and a redistribution of ErbB2 in the plasma membrane making the receptor accessible to endocytosis. Cells with most ErbB2 endocytosis also have the highest fraction of mobile ErbB2. It is concluded that geldanamycin stimulates internalization of full-length ErbB2 in a proteasome-dependent manner leading to lysosomal degradation.